UV-vis spectra were recorded on a PerkinElmer UV/vis spectrometer. Electron paramagnetic resonance (EPR) spectra were obtained on a Bruker EMX EPR spectrometer. Elemental (C, H, and N) analyses were performed on a Perkin-Elmer 2400II elemental analyzer. 1 H NMR spectra were recorded on a JEOL 500 MHz instrument. The spectra for paramagnetic molecules were recorded over a 100-kHz bandwidth with 64 K data points and a 5-ms 90° pulse. For a typical spectrum between 2000 and 3000 transients were accumulated with a 50-µs delay time. The residual 1 H resonances of the solvents were used as a secondary reference. 57 Fe Mössbauer spectra were recorded using a Wissel 1200 spectrometer and a proportional counter. 57 Co(Rh) in a constant acceleration mode was used as the radioactive source. Isomer shifts (δ) are given related to α-iron foil at room temperature. Magnetic susceptibility data were collected using a Quantum Design MPMS SQUID magnetometer over the temperature range 5 to 300K.
structure 2, we were therefore left with a system that has the molecular formula C80H88N4O2FeCl and an atom count of 176. The crystal structure 4 has two aniline molecules in place of the phenol groups of structure 2 and therefore has the molecular formula C86H102N6FeCl with a total atom count of 178. All structures were optimized using the Jaguar 7.9 software package. [5] No constraints were placed on complex 1 with the H donor bonding distances being maintained for complexes 2 and 4. Analytical frequencies were also carried out on all optimised structures using the Gaussian-09 software package. [6] Free energies were taken from the Gaussian frequencies and contain, zero-point, thermal and entropic corrections to the energy at 298.15 K and 1 atm. Initial geometry optimisations were carried out on the doublet, quartet and sextet spin states for each structure using both the unrestricted hybrid density functional method B3LYP, [7] as well as the pure density functional method BP86. [8] A basis set containing the 6-31G+ double- basis set on all atoms except for the iron were a double- LACVP basis set, that includes an effective core potential, was used (basis set BS1). [9] Using the optimised structures for each spin state in complex 2 a geometry scan was run to increase the Cl---HOPh bond lengths from close to 2 Å to close to 3 Å, by moving the phenol molecules away in steps of 0.1 Å.
All scan energies and geometries for the structure 2 complex were obtained using BS1 and energies were corrected using data from the vibrational frequencies. Additional gas phase, solvent corrected and dispersion corrected calculations were done with the triple- LACV3P+ basis set on iron (with core potential) and 6-311+G* on the rest of the atoms (basis set BS2).
All three systems were also optimised using a slightly improved initial basis set (BS3) containing the polarised double-basis 6-31G+* on all atoms except for the iron were the double-basis with an effective core potential LACVP* was used. After crystal structure coordinate were optimized in BS3, using the same protocol as for BS1, a four basis set (BS4) were the triple- LACV3P++** basis set on iron (with core potential) and 6-311++G** on the rest of the atoms was used. Single point gas phase, solvent corrected and dispersion corrected calculation were run applying the BS4 energies to BS3 optimisations.
The hydrogen bond strengths of the phenol and aniline bound complexes were determined from the reaction energies for equations 1 and 2 at UB3LYP/BS3 and include zero-point energies. 6 A  4 B + 2 C6H5OH (1) 6 A  4 C + 2 C6H5NH2 (2) Experimental Section:
Materials:
Porphyrin free base 3,5-dimethyl-2,3,7,8,12,13,17,18-octaethyl-5,10,l5,20-tetraphenylporphyrin was prepared from 3,5-dimethyl benzaldehyde and the diethyl pyrrole using a literature procedure. [10] Reagents and solvents were purchased from commercial sources and purified by standard procedures before use.
Synthesis of 1:
3,5-Dimethyl-2,3,7,8,12,13,17,18-octaethyl-5,10,l5,20-tetraphenylporphyrin (100 mg, 0.105 mmol) was dissolved in 100 mL N, N-dimethylformamide. Excess FeCl2 (66 mg, 0.51 mmol) was added and reflux for 2.5 hours under nitrogen. The resulting solution was then cooled to room temperature and transferred into a separetory funnel. 100 mL chloroform was added to the solution which was then washed well with 0.2(N) HCl (2100 mL). Organic layer was separated and dried over anhydrous Na2SO4. The resulting solution was evaporated to dryness and purified by column chromatography using silica gel. The major fraction eluted with chloroform was collected and vacuum dried to obtain brown solid. Yield: 70 mg (64%). Anal. Calcd (found) for C74H90N4OFeCl: C, 77.77 (78.00); H, 7.94 (8.22 ); N, 4.90 (5.11 ). UV-vis (benzene) [max, nm (ε, M -1 cm -1 )]: 443(2.410 4 ), 401(2.2 10 4 ), 578(2.010 1 ); 1 H NMR (CDCl3, 295K): o-H, 10.72,9.48 ; p-H, 8.21; H-CH3(m), 3.81,3.41 ;-CH2-, 45.43, 37.65, 34.47 and 23.52 ppm. EPR data: in solid (77 K), g = 5.78 and gII = 1.99; in toluene (77 K), g=5.75 and gII=1.99.
Synthesis of 2:
Compound 1 (100 mg, 0.096 mmol) was dissolved in chloroform (10 mL); phenol (45 mg, 0.48 mmol) was added and the mixture was stirred for 15 min under nitrogen atmosphere. The resulting solution was then carefully layered with n-hexane and kept for slow diffusion. On standing for 6-8 days in air at room temperature, dark-purple crystals were formed, which was collected by filtration, washed thoroughly with the mother liquor, and dried under vacuum. Yield: 71 mg (60%).
Anal. Calcd (found) for C94H102N4O4FeCl7: C, 68.18 (68.40); H, 6.21 (6.43); N, 3.38 (3.57 ). UV-vis (benzene) [max, nm (ε, M -1 cm -1 )]: 440 (3.210 4 ), 581 (2.2 10 1 ). 1 H NMR (CDCl3, 295 K): o-H, 10 .83, 10.29; p-H, 7.51; -CH2-, 49.29, 24.93, 24.13 and 13.13 ppm. EPR data: in solid (77 K), g=4.16 and gII=2.01; in toluene (77 K), g = 4.18 and gII = 2.00.
Synthesis of 3:
Compound 1 (100 mg, 0.096 mmol) was dissolved in chloroform (10 mL); 2-isopropyl aniline (64 mg, 0.48 mmol) was added and the mixture was stirred for 15 min under nitrogen atmosphere.
The resulting solution was then carefully layered with n-hexane and kept for slow diffusion in air at room temperature. On standing for 6-8 days, dark-purple crystals were formed, which was collected by filtration, washed thoroughly with the mother liquor, and dried under vacuum. Yield: 70 mg (55%). Anal. Calcd (found) for C92H109N7FeCl: C, 78.69 (78.44); H, 7.82 (8.05); N, 6.98 (6.74). UVvis (benzene) [max, nm (ε, M -1 cm -1 )]: 437(2.110 4 ). 1 H NMR (CDCl3, 295 K): o-H, 11.01, 10.23; p-Figure S1. Molecular structures (at 100 K) of 4 (all the H atoms except for the aniline have been omitted for clarity). Selected bond distances (Å) and angle (deg) for 4: Fe1-N1, 1.997 (5) ; Fe1-N2, 1.976(4); Fe1-Cl1, 2.312(3); N1-Fe1-N2, 88.74(19); N1-Fe1-Cl1, 103.18(14); N2-Fe1-Cl1, 95.77(15). H-bonding interactions: N1L···Cl1, 3.318(7); N2L···N1L, 3.147 (9) . (5) 26.129 (5) 16.617(7) 26.066(5) b, Å 24.761 (5) 12.607 (5) 19.957 (9) 12.554(5) c, Å 31.415 (5) 13.960 (5) 25.419(11) 13.936 (5)  , deg 90.000 (5) 90.000(5) 90 90.000 (5) , deg 90.000 (5) 114.586 (5) 108.342 (9) 114.244 (5) , deg 90.000 (5) 90.000 (5 Fe(1)-N(1) 2.040(3) 1.997 (6) 1.965(7) 1.997 (5) Fe(1)-N(2) 2.044(3) 1.960 (5) 1.970(7) 1.976 (4) Fe(1)-N(3) 2.031(3) 1.937 (7) Fe(1)-N(4) 2.046(3) 1.968 (7) Fe(1)-Cl(1) 2.2287(12) 2.384 ( [12] R. Patra, A. Chaudhary, S. K. Ghosh S. P. Rath, Inorg. Chem. 2008, 47, 8324-8335.
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